Radiolucent or hypodense lesions in the crown of unerupted teeth may be due to pre-eruptive intracoronal resorption. Clinicians must be aware of this risk so that they can diagnose and appropriately treat this condition. The purpose of this study is to present a well-documented clinical case of pre-eruptive intracoronal resorption in an impacted third upper left molar of a 63 year old female patient. This was an unexpected finding, which occurred after cone-beam computed tomography was used to investigate the first upper left molar, which had an acute periradicular abscess. A multidisciplinary team followed up the case to describe clinical, radiographic and histological findings. The available treatment options were discussed, and the tooth extraction was the option chosen. Previous case studies describing such resorption in third upper molars have not been reported. This case shows that all permanent teeth in a pre-eruptive stage must be analysed radiographically to detect early pre-eruptive intracoronal resorption.
INTRODUCTION
Dental resorption is a physiological or pathological process that is driven by activated osteoclasts (multinucleated giant cells) that cause progressive or transitory loss of cementum, or cementum and dentine. 1, 2 The pathological resorption process is usually asymptomatic, localized and caused by infection or trauma. 1 Because dentine and cementum do not undergo physiological remodelling, it has been suggested that precementum and cementoblasts, and/or predentine and odontoblasts, exert a protective effect against resorption. [2] [3] [4] Any potential lesion in these layers exposes dentine and/or cementum, and, in an attempt to repair the injury, an inflammatory process is initiated. This leads to the release of chemical mediators that activate osteoclasts, which, on migration to the affected area, become sessile and prone to mediate resorption. 1, 4 Resorptions may be transitory or progressive, and are classified as internal or external. 1, 3 Among the external type, pre-eruptive intracoronal resorption is rare and occurs in impacted teeth. A recent study utilizing cone-beam computed tomography (CBCT) revealed that this kind of resorption was prevalent in 15% of a Turkish population. Considering the number of teeth examined, the prevalence was 3.5%. 5 This discovery is infrequent, and mainly due to routine radiographies. Usually, the affected tissue is dentine. However, in more advanced cases, teeth enamel resorption may also occur. [6] [7] [8] Pre-eruptive intracoronal resorption is viewed radiographically as a radiolucent intracoronal area near the amelo-dentinal junction. 7, [9] [10] [11] The term 'pre-eruptive caries' has long been applied to cases showing a secondary infection of the resorption area after the exposure of the tooth to the oral cavity or when infections in deciduous teeth contaminated the permanent one. 8 In most cases, only one tooth is affected by pre-eruptive intracoronal resorption in an individual. 6, 9 Nevertheless, it has already been reported in multiple teeth. 8 The second and third permanent impacted molars, which do not have deciduous predecessors, are the most commonly affected ones. 7, 11 The purpose of this study was to present and discuss a well-documented case of unerupted third molar damage with a view to guiding clinicians in pre-eruptive intracoronal resorption diagnosis as well as 
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CASE REPORT
A general dentist suggested that a 63 year old female leucoderma patient attend the private clinic one of the authors, in Rio de Janeiro, Brazil, to undergo assessment and treatment of her first upper left molar, which had an acute periradicular abscess.
Anamnesis, initial clinical and radiographic examination
The patient's medical history did not show any systemic disease. During the anamnesis, the patient reported spontaneous symptomatology in the upper left jaw area, which presented a swelling related to the first molar. The patient was asked about the conditions and duration of the endodontic treatment of this tooth, which, as they are not pertinent to this report, will not be detailed here.
Apical and lateral palpation and percussion tests were carried out on molars and premolars, and the test results showed that the first molar had an acute infection.
A periapical digital radiography of the patient's posterior teeth was performed and indicated that the first molar had previously been treated endodontically. Moreover, there was a discreet image suggesting a periapical lesion (Fig. 1 ). The quality of the previous endodontic treatment of this element was considered adequate. One of the diagnostic hypotheses formulated was the presence of a persistent or emerging apical periodontitis in this tooth, which was linked to the failure of previous endodontic therapy. The possibility of a radicular fracture and/or communication of the lesion with the maxillary sinus was considered. Thus, in accordance with recommendation 6 of the American Association of Endodontists (AAE), 12 a CBCT was performed to better evaluate the affected area.
Recommendation 6 from AAE: Limited field of view CBCT should be considered the imaging modality of choice if clinical examination and two-dimensional intraoral radiography are inconclusive in the detection of vertical root fracture.
Radiographic findings of the CBCT analysis
The CBCT analysis showed an extended hypodense area related to the roots of the first molar. The lesion was very close to the maxillary sinus; however, there was no sign of sinus floor cortical bone perforation.
The radiography results showed radiolucency in the dental crown area of the third molar of the same side, which was impacted. This is the condition described in this case report.
A radiolucent image of irregular outline in the distal intracoronal area affecting dentine in greater extension, and, apparently, a small portion of the adjacent enamel was found, even though there was no sign of communication with the oral cavity. The rarefaction displayed a 0.6-mm distance from its deepest point in the apical direction to the pulp cavity. This measurement was carried out with the 'rule' tool of the Dental Slice software, version 2.8 (Bioparts Prototipagem Biom edica, Bras ılia, DF, Brazil). The CBCT analysis of the coronal section of the tooth detected the bone outlining the distal surface of the tooth, pulp nodules in the pulp chamber, the infraocclusion position of the element, and the close relationship of its apex with the maxillary sinus. However, there was no radiographic evidence of invasion of the sinus by any of its roots (Figs. 2) .
Diagnosis and treatment
Considering the clinical and radiographic characteristics of the case, a multidisciplinary team comprising two endodontists, a buccal maxillofacial surgeon and a radiologist established a pre-eruptive intracoronal diagnosis as being most likely.
As for treatment, the team discussed various options that would maintain the tooth, but these were discarded entirely considering: (i) the patient's age; (ii) the complete root formation; and (iii) the possibility of pulp damage due to the proximity of the lesion to the pulp cavity. Thus, the choice of extraction was considered the most appropriate. The surgery was Fig. 1 Diagnostic digital periapical radiography of the first molar, demonstrating the previous endodontic treatment. Analysis of the crown of the third molar, revealed a discreet radiolucency in the dental crown, which was identified only in cone-beam computed tomography.
performed non-traumatically, and it allowed for the complete preservation of the integrity of the tooth (Fig. 3) .
Histological examination
Immediately after the extraction, the tooth was immersed in a 10% formalin solution and then sent for anatomopathological analysis to the Laboratory of Oral Pathology at the State University of Rio de Janeiro School of Dentistry.
After tooth decalcification in 5% nitric acid, and conventional histological processing, 5-lm sections were obtained from the paraffin-embedded tissue, and subsequently stained with hematoxylin-eosin. The histological analysis of these sections by light microscopy revealed the presence of a dental element with signs of hypercementosis and pulp calculus (Fig. 4a ). An uneven area of resorption of the coronal dentine was also observed, which occurred over the pulp chamber and under one of the dental cusps (Fig. 4b) . This was limited by the amelo-dentinal junction and contained a tissue of adipose-like morphology, sparse blood vessels and focal osteodentin areas (Fig. 4c) . Inflammatory infiltrate, haemorrhage, osteoclasts (dentinoclasts) and microorganisms were not observed in the resorption area (Fig. 4d) .
DISCUSSION
The etiopathogenesis of pre-eruptive intracoronal resorption has yet to be fully defined. The currently accepted hypothesis is that damage to the reduced epithelium of the enamel of the impacted teeth allows for the invasion of osteoclasts into the dentine, either through the rupture in the enamel or via communication near the enamel-cementum junction. These osteoclasts can originate from the undifferentiated cells of the developing dental follicle or the surrounding bone. [7] [8] [9] 11, 13, 14 Local pressure resulting from eruptive force, which is related to the ectopic position of the affected tooth, and the possible occurrence of enamel hypoplasia are the likely candidates that trigger this type of resorption process. Although the term 'pre-eruptive caries' has been utilized to describe this pathogenic entity, it is not adequate. As observed in this case report, these lesions are aseptic when the tooth is still impacted. 6, 7 In addition, once the tooth erupts into the oral cavity, microorganisms may infect the lesions and cause dentine demineralization, in the same way that it happens in carious lesions. As a result, this may induce pulp inflammation, which may accompany the symptoms. 6, 8 Of the teeth most affected by pre-eruptive intracoronal resorption, the third upper molar is second only to the third lower molar, as reported in a retrospective study applying CBCT as an assessment method. 15 The case analysed in this paper contributes to these statistics. It presents a detailed report based on the dental semiology triad, clinical, radiographic and histological examination, which clearly allows for a better understanding of the phenomenon. As far as we know, although the literature contains a few prevalence studies of this type of resorption citing its occurrence in third upper molars, 5, 6 this is the first case report presenting combined clinical, radiographic and histological characteristics of this pathology in this kind of tooth.
In the current clinical case, the fact that the tooth was impacted, the intracoronal localization of the radiolucency in the radiographic exam and its asymptomatic nature were the determining features in the diagnosis of pre-eruptive intracoronal resorption. Despite the frequency of asymptomatic cases, lack of symptoms is not sine qua non in these cases. 15 Those characteristics immediately excluded the possibility of an occult caries, which was subsequently confirmed by inspection of the extracted tooth crown. Based on previous studies, the following treatment options should be considered in such resorption cases: observation until eruption and restoration, surgical exposure and restoration, endodontic treatment and tooth extraction. 8, 11, 16, 17 In this case, all these treatment options were considered by the multidisciplinary team, who subsequently chose tooth removal following other reports. 7, 17 The histological analysis of the tooth confirmed the accuracy of the pre-eruptive intracoronal resorption diagnosis, because it was impossible to identify other likely causes. Case reports that included histological analyses of this kind of resorption are rare, 7, 17 especially because the affected dental element was not selected for exodontia in several of the cases. That is where the main contribution of this study lies.
The presence of recovering medullar bone tissue has been reported within the resorbed area; this was not observed in this case. On the other hand, following previous studies, the absence of repaired dentine was noted.
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CONCLUSIONS
This case report emphasizes that pre-eruptive intracoronal resorption may affect third upper impacted molars even in elderly patients. Furthermore, a multidisciplinary assessment is paramount in establishing both adequate diagnosis and treatment. When analysing a periapical radiographic or tomography exam, a clinician must investigate every permanent tooth in a pre-eruptive stage to detect this particular kind of resorption.
